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Vascularized pancreatic islet-on-chip for type 1 diabetes

teaching and research institutions in France or abroad, or from public or private research centers.  

We have previously designed and validated a microfluidic device integrating a network of hyper-elastic valves for automated glucose stimulation and insulin collection from a single pancreatic islet [1]. Here, we used the same serpentine chip design and cultured human beta cells spheroids composed of EndoCBH5 cells (from Human Cell Design©), in a fibrin gel enriched in endothelial cells and fibroblasts. Thus, we tested the effect of flux, and of an enriched vascular microenvironment on the functionality of the human beta cells spheroids. A glucose stimulated insulin secretion assay was performed and we observed an improved functionality of the human beta cells spheroids with both the flux and the enriched microenvironment. Our results confirm that recreating a favorable pancreatic islet niche significantly improves functionality [2].

Our results pave the way to personalized medicine for the study of diabetes. The perspectives offered by this isleton-chip model are considerable and promise to be beneficial to patients.